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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1, 2, 4-1 1, and 13-17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Muthuswamy et al (U.S. Patent 6,060,188) in view of Corey et al (U.S. Patent 6,632,553). 

Regarding claims 1 and 9, Muthuswamy et al. teach a tubular fuel cell comprising a 
circular membrane electrode assembly comprising an anode catalyst (26), cathode catalyst (24) 
and solid polymer electrolyte (25) (see Fig. 1). An air flow duct (22) is on the cathode side, and 
an annular fuel reservoir (28) is on the anode side (see Fig. 1). The fuel may comprise liquid 
methanol (see col. 4, line 20). Regarding claims 4, 6, 13, and 15, both flow chambers may 
contain a porous structure (see Fig. 4). Regarding claims 5, 7, 14, and 16, a thin layer of 
electrically conductive electrode diffusion material (e.g., metal fiber) (23, 27) is coated on the 
porous material (see col. 3, line 26). Regarding claim 9, a plurality of tubular fuel cells may be 
contained in the same housing (see Figure 6). Regarding claims 1 and 9, terminals are 
appropriately connected to the cell(s) (see col. 4, line 24). 
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Muthuswamy et al. do not expressly teach a carbon dioxide relief valve as recited in 
claims 1, 8, 9, and 17, that the system comprises an external fuel tank and valve (claims 2 and 
1 1), or that the terminals are connected in series (claim 10). 

However, the artisan would be motivated to connect the terminals of the plurality of fuel 
cells of Muthuswamy together in series. Such an arrangement would serve to increase the 
voltage of the unit and is therefore considered to be obvious to a skilled artisan. 

Further, Corey et al. is directed to a direct methanol fuel cell system. The system 
comprises an external fuel tank (39), a supply valve (56), and a carbon dioxide exhaust valve 
(36) (see Figure 3). 

Therefore, the invention as a whole would have been obvious to one of ordinary skill in 
the art at the time the invention was made because the artisan would be motivated to incorporate 
the elements of Corey et al. into the system of Muthuswamy. In column 4, line 25, Muthuswamy 
teaches that "[tjypically, the oxidant and fuel are introduced into one end of the cylinder and 
recovered or vented at the other end. However, additional inlets and outlets can be provided 
along the length of the cylinder in appropriate manifolding if desired, and still be considered to 
fall with the scope and spirit of our invention." Furthermore, in column 2, line 61, Corey et al. 
teach the following: 

Aeco-diflg, lis suitability of DMFC power systems for 
powering portable devices sad conaasmci elcciioaic* is 
depeadect upoa the development of systems aad aaethods 
m z%mm&xmg kkL&t FGcsrculallEg tie eSucat j*ra<foc& 
35 proceed during opei&doB of tisc fuel cell. Is addition, m 
otto for DMFC power systems to be used effectively, &ey 
must be sclf-rcguktiing sod passively generate electrical 

power under benign operating ccndMoas, suck as ambient 
air temperature and pressure. 
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As the system of Corey et al. is self-regulating, the artisan would be motivated to incorporate the 
features of the system into the fuel cell of Muthuswamy et al. As such, the recitations of a 
carbon dioxide relief valve, an external fuel tank, and a supply valve would be rendered obvious 
to a skilled artisan. 



3. Claim 3 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Muthuswamy et al. in view of Corey et al. as applied to claims 1, 2, 4-11, and 13-17 above, and 
further in view of McNicol et al (J. Power Sources, 1999). 

Muthuswamy et al. do not expressly teach that the system comprises a control unit that 
applies a continuous instantaneous pulsed load cycle to the fuel cell, as recited in claims 3 and 
12. 

On page 24, second column, McNicol et al. teach that a continuous instantaneous pulsed 

load cycle is applied to a direct methanol fuel cell. 

f 

Therefore, the invention as a whole would have been obvious to one of ordinary skill in 
the art at the time the invention was made because the artisan would be motivated to apply the 
load cycle of McNicol et al. to the fuel cell of Muthuswamy et al. On page 24, second column, 
McNicol et al. teach that "switching the current off for short periods of time results in a return of 
the catalytic activity to its pseudo steady-state level. This fortunate observation encouraged 
Shell to conduct life test using various programmed on/off sequences; very little loss in activity 
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was observed over thousands of hours." As such, the artisan would be motivated to apply the 
load cycle of McNicol et al. to the fuel cell of Muthuswamy et al. 



examiner should be directed to Jonathan Crepeau whose telephone number is (571) 272-1299. 
The examiner can normally be reached Monday-Friday from 9:30 AM - 6:00 PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Randy Gulakowski, can be reached at (571) 272-1302. The phone number for the 
organization where this application or proceeding is assigned is (571) 272-1700. Documents 
may be faxed to the central fax server at (703) 872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Conclusion 



4. 



Any inquiry concerning this communication or earlier communications from the 
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Patent Examiner 
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